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TNT THE CLAIMS : 

This listing of claims will replace all prior versions, and listings, of claims in the 
app&cation: 

1 . (Previously presented) A fluorescence spectrophotometer system comprising: 
a light source; 

a first double raonoduomator comprising two or more gratings and operative to separate 
light firom the light source into a plurality of wavelengths and to output selected wavelengths as 

excitation light; 

a hght transfer module comprising: 

a first reflection surface positioned substantially coaxial with an area to be 
illuminated and operative to direct substantially all of the excitation light directly 
onto a sample; and 

a second refection surface positioned substantially coaxial with the area to be 
illmninated, in aligranent with the first reflection surface, and operative to direct 
light that is emitted firan the sample as fluorescent or luminescent light; 
a second double monochromator comprising two or more gratings and operative to 
separate the fluorescent or luminescent light directed by the light transfer module into a plurality 
of wavelengths and to ou^ut selected wavelengths of the fluorescent or luminescent light as 
emission light; and 

a photodetector and analyzer, operative to receive the emission light output by the second 
double monochromator, to detect the selected wavelengths of the emission light, and to output an 
indication of the selected wavelengdis. 

2. (Qrigmal) The system of claim 1 wherein at least one of the first double 
monochiomator or the second double monochromator comprises: 

an entrance aperture for accepting light; 

a first optical grating positioned to disperse at least part of the light accepted through the 
entrance e^erture; 
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a first selection aperture positioned to intercept part of the Ught dispersed by the first 
optical grating and operative to pass selected wavelengths of the dispersed light; 

a second optical grating positioned to disperse at least part of the light passed through the 

first selection aperture; and 

a second selection aperture positioned to intercept part of the light dispersed by the 

m 

second optical grating and operative to pass selected wavelengths of the dispersed light. 

3. (Original) The system of claim 2 wherein the first optical grating and the second 
optical grating are concave. 

4. (Original) The system ofclaim 3 wherein the first optical grating and the secoiid 
optical grating are holographic concave gratings. 

5. (Original) The system ofclaim 2 wherein each ofthe first optical grating and the 
second optical grating is operative to pivot about a reqjective axis of rotation allowing selection 
of a range of wavelengths of light to be passed through the first selection aperture and the second 
selection aperture, respectively^ as a function of rotation angle. 

6. (Original) The system of claim S fimher comprising means for pivoting the first 
optical grating about its respective axis of rotation and pivoting the second optical grating about 
its respective axis of rotation synchronously. 

7. (Original) The system ofclaim 6 wherein the means for pivoting comprises a band 
drive mechanism operatively coupled to each of tiie first optical grating and the second optical 
grating. 

8. (Original) The system of claim 1 wherein the first reflection surface is an excitation 
mirror positioned substantially coaxial with a well containing the sample and wherein the second 
reflection surface is an emission mirror positioned substantially coaxial with tiie well containing 
the sample. 
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9. (Original) The sj^emofclaim 8 wha^ the first reflections^ 
first-sinfece excitation iniiTor operative to focus the excitation light directly onto the sample. 

10. (Original) The system of claim 8 wherein the emission mirror is a spherical mirror. 

1 1. (Original) The system of claim 8 wherein the excitation mirror and the emission 
mirror are first-surface mirrors. 

12. (Original) The system of claim 8 wherein the excitation minor is positioned to direct 
the excitation hght into tfie opening of a selected well in a microwell plate containing as many as 
5000 discrete microwells, 

13. (Original) The system of claim 8 wherein the well includes a transparent bottom 

substrate and a top opening, and wherein: 

the excitation mirror is positioned to direct the excitation light into the well through the 
transparent bottom substrate and the emission mirror is positioned to coUect the emission light 
fixwn the top opening of the well. 

14. (Original) The system of claim 13 wherdn at least one of the light source or the first 
double monochromator is operative to direct the excitation Ught directly onto the excitation 

■ 

mirror. 

15. (Original) The system of claun 13 further comprising a light directing mirror 
operative to direct excitation light 6om the first double monochromator to the excitation mirror. 

16. (Original) The system of claim 1 wherein the photodetector and analyzer counts the 
number of photons of the selected wavelengths of the emission ligjit 

17. (Original) The system of claim 1 further comprising: 

an optical filter operative to restrict the excitation light to plane polarized excitation Ught; 

and 
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an optical filter holder selectively operative to insert the optical filter into the path of the 
excitation light. 

18. (Original) The system of claim 17 wherein the optical filter and the optical filter 
holder are incorporated into the first double monochromator. 

19. (Original) The system of claim 17 wherein the optical filter and the optical filter 
holder are incoxporated into the light transfer module. 

20. (Original) The system of claim 17 further con^msing: 

a first polarizing filter operative to transmit emission ligjit in a plane which is parallel to 
the plane of flie polaxized excitation light; 

a second polarizing filter operative to transmit emission light in any plane which is not 
parallel to the plane of the polarized excitation light; and 

a polarizing filter holder selectively operative to insert one of the first polarizing filter or 
the second polarizing filter into the path of the emission light. 

21. (Original) The system of claim 20 wherein the first polarizing filler, the second 
polarizing filter, and the polarizing fiUer holder are incorporated into the second double 
monochromator. 

22. (Original) The system of claim 20 wherein the first polarizing filter, the second 
polarizing filter, and the polarizing filter holder are incorporated into the hght transfer module. 

23-27. (Canceled). 

28. (Previotisly Presented) A double monochromator comprising: 
an entrance aperture for accepting input light; 

a firet optical grating positioned to disperse at least part of the light accepted through the 
entrance aperture; 
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a first selection aperture positioned to intercept part of the light dispersed by the first 
optical grating and operative to pass a selected range of wavelengths of the dispersed light; 

a second optical grating positioned to disperse at least part of the light passed through the 

first selection ^eiture; and 

a second selection aperture positioned to intercept part of the light dispersed by the 
second optical grating and operative to pass a selected range of wavelengths of the dispersed 
hght as output light; 

wherein each of the first optical grating and the second optical grating is operative to 
pivot about a respective axis of rotation allowing selection of a range of wavelengths of light to 
be passed through tihe first selection ^crture and the second selection ^erture, re^ectively, as a 

function of rotation angle; 

the double monochiomator fiurther comprising means for pivoting the first optical grating 
about its respective axis of rotation and pivoting the second optical grating about its respective 
axis of rotation synchronously; and wherein the means for pivoting comprises a band drive 
mechanism operatively coupled to each of the first optical grating and the second optical grating, 

29. (Previously Presented) The double monochromator of claim 28 further comprising: 
an optical filter operative to restrict the ou^ut light to a selected polarized plane; and 

an optical filter holder selectively operative to insert the optical filter into the path of the 
output light. 

30. (Previously Presented) The double monochromator of claim 28 wherein the input 
K^t is polarized; the double monochromator further comprising: 

a first polarizing filter operative to transmit light in a plane which is parallel to the plane 

of the polarized input light; 

a second polarizing filter operative to b:ansmit light in any plane which is not parallel to 

the plane of the polarized input light; and 

a polarizing filter holder selectively operative to insert one of the first polarizing filter or 

the second polarizing filter into the path of flie input ii^t. 
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3 1 . (Currenlly Amended) A light transfer module compiising: 

an excitation mirror positioned substantially coaxial with an area to be iUiuninated and 
optative to direct incoming light arriving at the lidit transfe r module from a light source 
wherein the excitation mitipr is operative to iUummate the area such thai the iUuminated area 
emits fluorescent or luminescent light; and 

an emission mirror positioned substantially coaxial with the area to be illuminated and 
th^ fivritatinn mirro^: wherein the emission minror is operative to focus and to direct hght emitted 
by the illuminated area as emission light. 

32. (Original) The light transfer module of claim 31 wherein the emission nmror is a 
spherical mirror. 

33. (Original) The ligjit transfer module of claim 31 wherein the excitation miiror and 
the emission minor are first-surface miirors. 



34. (Currently Amended) Tho light tranflfor modulo of claim 31 further oompriaing: A 

light transfer module comprising: 

Irm TTiirrnr positioned substantiallv coaxial with an area to be illuminated and 
5t incnming light to illuminfite the area such that the illuminated area emits 



fluorescent or luminescent light: 

iin fmiift<smn miT Tor positioxied sul^stantia lly coaxial with the area t^r I?? Tlhiiviiiiat^^ 
whesrein the emission mirror is operative to focus and to dire ct light emitted hv the illuminated 

area as emission light: 

an optical filter opetative to restrict ^e incoming light to a selected polarized plane; and 
an optical filter holder selectively operative to insert the optical filter into the path of the 

incoming light 



35. (Original) The light transfer module of claim 34 further comprising: 
a first polarizing filter operative to transmit light in a plane which is parallel to the plane 
of the polarized incoming light; 
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a second pobrizmg filter operative to transmit light in any plane which is not parallel to 
the plane of the polarized incoming light; and a polarizing filter holder selectively operative to 
insert one of the fiist polarizing filter or the second polarizing filter into the path of the emission 
hgbt. 

36. (Original) The light transfer module of claim 35 herein the polarizing filter holder 
is selectively operative to interpose one of the first polarizing filter or the second polarizing filter 
between the illuminated area and the emission mirror^ 

37. (Previously Presented) A spectrophotometer system comprising: 

a light source comprising a spherical concave reflector system; tlie reflector system being 
telecentric at both ends and fully corrected for third order aberrations; 

a first multiple-grating monochromator having an entrance aperture; the first multiple- 
grating monochromator being operative to separate light imaged onto the entrance ^erture fiom 
the Ughi source into a plurality of wavelengths and to output selected wavelengths as excitation 
light; 

a light transfer module comprising: 

a first reflection surface coaxial with an area to be illuminated and operative to 
direct substantially all of the excitation light directly onto a sample; and 
a second reflection surface coaxial with flie area to be illuminated and in 
alignment with the first reflection surface; the second reflection surface being a 
compound parabohc reflective surface and operative to collect and to direct light 
emitted &om the sample as fluorescent or luminescent light; 
a second multiple-grating monochromator operative to separate the fluorescent or 
luminescent light into a plurality of wavelengths and to output selected wavelengths of the 
fluorescent or luminescent hght as emission light; and 

a photodetector and analyzer, operative to receive the emission light output by the second 
multiple-grating monochromator, to detect the selected wavelengths of the emission light, and to 
ouiput an indication of the selected wavelengths. 

38. (Original) The system of claim 37 wherein the reflector system comprises: 
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a plwaliiy of apertures; each of the plurality of apertures being operative to alter the cone 
angle of the light imaged on the entrance aperture of the first multiple-grating monochromator; 

and 

means for selectively inserting one of the plurality of apertures into the path of light 
imaged on the entrance aperture. 

39. (Original) The system of claim 37 wherein the reflector system comprises an OfBier 
1 : 1 afocal relay. 

40. (Original) The system of claim 37 wherein each of the first multiple-grating 
monochromator and the second multiple-grating monochromator comprises a first concave 
optical grating and a second concave optical gradng. 

41. (Original) The system of claim 40 wherein the first optical grating and the second 
optical grating are holographic concave gratings. 

42. (Original) The system of claim 40 wherein each of the first concave optical grating 
and the second concave optical grating is operative to pivot about a respective axis of rotation. 

43. (Original) The system of claim 37 wherein the first reflection surface of the light 
transfer module is an excitation mirror positioned substantially coaxial with a well containing the 
sample and wherein the compound parabolic reflective surface is positioned substantially coaxial 
with the well and is in reflective alignment with an emission mirror operative to output light 
emitted &om the sample to the second multiple-grating monochromator* 

44. (Original) The system of claim 43 wherein the first reflection surface of the hght 
transfer module is a parabolic first-surface excitation mirror. 

45. (Original) The system of claim 44 wherein the emission mirror is a first-surface 

minror, 
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46- (Original) The system of claim 43 wherein the excitation minor is positioned to 
direct excitation Ught into the opening of a selected weU in a microweU plate containing as many 
as 5000 discrete microwells. 

47. (Original) The system of claim 43 wherein the excitation light is plane polarized and 
wherein the light transfer module further comprises: 

a first polarizing filter operative to transmit light in a plane which is parallel to the plane 

of the polarized excitation light; 

a second polarizing filter operative to transmit light in any plane which is not parallel to 
the plane of the polarized excitation light; and a polarizing filter holder selectively operative to 
inteipose one of the first polarizing filter or the second polarizing filter between the compound 
parabolic reflective surface and the emission mirror. 

48. (Original) The system of claim 37 wherein the light transfer module, the second 
multiple grating monochromator, and the photodetector and analyzer are operative to analyze 
more than one fluorescent compound in the sample. 

49. (Original) The system of claim 46 further comprising means for translating die 
microweU plate relative to the light transfer module allowing analysis of samples fiiom selected 
ones of a plurality of wells in the microweU plate. 

50. (Previously Presented) A light transfer module comprising: 
an entrance aperture for admitting excitation light; 

an excitation mirror positioned substantiaUy coaxial witli an area to be iUuminated and 
operative to direct excitation light firom the entrance aperture to illuminate the area such that the 
illuminated area emits fluorescent or luminescent Ught; and 

a compound parabolic concentrator comprising a compound paraboUc reflective surface 
positioned substantially coaxial with the area to be illuminated and operative to coUect and to 
direct Ught emitted from the illuminated area to an emission miixor. 
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5 1 . (Original) The light transfer module of claim 50 wh^ein the emission minor is 
operative to focus and to direct light from the compound parabolic concentrator to a 
monochromator as emission light. 

52. (Original) The light transfer module of claim 50 wherein the emission mirror is a 
spherical mirror. 

53. (Original) The light transfer module of claim 50 wherein the excitation miiror and 
the emission mirror are first-surface mirrors, 

54. (Original) The ligjit transfer module of claim 50 further comprising: 

an optical filter operative to restrict the excitation light to a selected polarized plane; and 
an optical filter holder selectively operative to insert the optical filter into the path of the 
excitation light. 

55. (Original) The light transfer module of claim 54 further comprising: 

a furst polarizing filter operative to transmit light in a plane which is parallel to the plane 

of the polarized excitation tig^; 

a second polarizing filter operative to transmit light in any plane which is not parallel to 

the plane of the polarized excitation light; and 

a polarizing filter holder selectively operative to int^pose one of tiie first polarizing filter 
or the second polarizing filter between the compound parabolic concentrator and the emission 
miiTOr. 

56. (Currently Amended) A method ofanalyzing a sample comprising: 
providing excitation light.ftom a ligjbit source; 

directing the excitation light through a first double monochromaton 
transmitrixig the excitation light to the sample through a light transfer module; 
employing the light transfer module to obtain light emitted by the sample; 
gelectivelv analyzing pob TryAtinn n f the light emitted bv the sample; 
directing the light emitted by the sample to a second double monochromator. and 
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analyzing liglit output by the second double monochromator. 

57. (Original) The method of claim 56 wherein providing excitation light comprises 
implementing a spherical concave reflector system, 

58. (Original) The method of claim 57 wherein providing excitation light comprises 
implementing an Offiier 1:1 afocal relay. 

59. (Currently Amended) The method of claim 56 wherein traDsmitting tha oxoitation 
light to the aomple fee light transfer module comprises employing a first-surface excitation 
miiror positioned substantiaUy coaxial with a sample holder supporting the sample and operative 
to transmit the excitation light to the sample. 

60. (CurrenUy Amended) The method of claim 56 whmin employing the hght 
transfer module to obtain M^t emitted by tho oample comprises utiliaing a compound parabolic 
concentrator opesrativc to ti^ht emitted bv the sample. 

■ 

61. (Currently Amended) Tn^tHri^ f%f rlaiTn fin wherein the light transfer module 
further d iiocting the hfiht cmittod by the oamp le comprises a first-surface emission mirror, 
wherein foousing light from the compound parabolic concentrator io-a is adapted to focus light 
emitted bv the sample to the first-surface emission miixor. 

62. (Original) The method of claim 56 further comprismg restticting the excitation light 
to a selected polarized plane. 

63. (Currently Amended) The method of claim 62 furthor oomprisinfi thg ?tep of 
gelectivelv analvzing oolarizarion inclades selectively inserting one of a plurality of polarizing 
filters into the light path of the hght emitted by Ihe sample. 

64. (Original) The method of claim 63 wherein the selectively inserting comprises 
interposing one of a plurality of polarizing filters between the sample and an emission mirror 
operative to direct the light emitted by the sample to the second double monochiomaion 
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65. (Origiiial) The method of claim 56 wherein the analyzing light output by the second 
double monochromaior comprises detecting and analyzing more than one fluorescent compound 
in the sample. 

66. (Previously Presented) The light transfer module of claim 3 1 wherein the emission 
mirror i$ in off-axis alignment with the excitation mirror. 

67. (Previously Presented) The light transfer module of claim 3 1 wherein the emission 
mirror is in reflective aligmnent with the excitation mirror. 

68. (R^viously Presented) The spectrophotometer system claim 37 wherein the second 
reflection surfece is in off-axis alignment with the first reflection surface. 

69. (Previously Presented) The spectrophotometer system claim 37 wherein the second 
reflection surface is in reflective aUgnment with the first reflection surface. 

70. (New) The method of claim 63 wherein the light transfer module comprises an 
emission mirror operative to direct the light emitted by the sample to the second double 
monochromator, and wherein the selectively inserting comprises interposing one of a plurality of 
polarizing filters between the sample and the emission mirror. 
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